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AS Unit 1: Basic Biochemistry and Cell Organisation 
 
Name: Date: 
 
Topic 1.1 Chemical Elements are joined to form biological compounds – Page 1 of 5 
 
1.1 Chemical Elements are joined to form Biological Compounds – from your syllabus 
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End of topic check list for BIOLOGICAL MOLECULES 
Tick as appropriate: 
RED : I do not know about this 
AMBER: I have heard about this but have not learned this yet. I am unsure on this. 
GREEN: I have heard about this and I have learned this. I am confident about this. 

Topic RED AMBER GREEN 

1. Distinguish between the terms: atom, molecule, 
element, compound, organic, inorganic 

   

2. The most common elements in living organisms are 
hydrogen, carbon, oxygen and nitrogen. 

   

3. The role of magnesium, iron, phosphate and calcium in 
cell metabolism 

   

4. Water is essential since all reactions of life rely on water 
and key elements are found in aqueous solution. 

   

5. The importance of water in terms of its polarity, ability to 
form hydrogen bonds, surface tension, as a solvent, 
thermal properties, as a metabolite. 

   

6. Can differentiate between monomers and polymers    
7. Small molecules can be combined by condensation 

reactions and large molecules broken down by 
hydrolysis. 

   

8. Carbohydrates consist of carbon, hydrogen and oxygen 
with the general formula (CH2O)n and are 
monosaccharides, disaccharides (soluble, sweet) and 
polysaccharides. 

   

9. Monosaccharides are monomers named according to 
the number of carbon atoms: triose, pentose, hexose 

   

10. The structural formula may be a straight chain or a ring, 
as shown by glucose. 

   

11. Disaccharides are formed by joining two hexose units 
(as shown by sucrose, maltose and lactose). The bond 
formed between monosaccharides is a glycosidic bond. 

   

12. Glucose exists as two isomers (alpha and beta) and 
glucose forms different polymers; starch (amylose and 
amylopectin), glycogen, cellulose and chitin. 

   

13. Hydrogen bonding is important in maintaining the shape 
of biological molecules. 

   

14. Starch and glycogen are storage polysaccharides 
because glucose can be added or removed easily and 
they have little or no osmotic effect in cells because 
they are insoluble. 

   

15. Cellulose and chitin are similar structural 
polysaccharides with the alternating isomers allowing 
cross linking between chains (by hydrogen bonds), 
forming microfibrils (being laid down in different 
directions). In chitin second carbon –OH groups are 
replaced by amino groups. 

   

16. The elements which make up lipid molecules are 
carbon, hydrogen and oxygen plus phosphorus as 
phosphate in phospholipids. 

   

17. The main types of lipids are described as either oils or 
fats, depending on their melting points. They are 
immiscible with water but soluble in some organic 
solvents. Their functions include insulation, energy 
storage, and protection. 

   

18. Understand the structure of triglycerides and the    
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structural formula for glycerol and general formula for a 
fatty acid. Be able to identify an ester bond. 
Unsaturated fatty acids contain double bonds. 

19. Lipids are used, rather than carbohydrates, as an 
energy store in seeds and animals because of a high 
yield of energy per gram. 

   

20. The products of lipid hydrolysis are fatty acids and 
glycerol. 

   

21. The components of phospholipids are glycerol, fatty 
acids and a phosphate group. 

   

22. Glycerol is hydrophilic and fatty acids hydrophobic    
23. A high intake of fat, notably saturated fats, is a 

contributory factor in heart disease. 
   

24. Able to draw the general formula for amino acids and 
recognise amino (basic) and carboxylic (acidic) groups. 

   

25. Proteins are polymers of amino acids of which there are 
twenty types which differ by the R group. Can identify 
amino acid structure, given a structural formula and a 
suitable table showing -R groups. 

   

26. Polymerisation occurs by condensation, to form peptide 
bonds giving rise to dipeptides and polypeptides. Can 
complete a diagram showing condensation, given the 
structural formula of an amino acid and label the 
peptide bond. 

   

27. Proteins show a primary, secondary, tertiary and 
quaternary structure. 

   

28. Primary is the type, number and sequence of amino 
acids linked by peptide bonds only. 

   

29. The most common secondary structure is an alpha helix 
formed by hydrogen bonding between the peptide 
bonds in the polypeptide chain.  

   

30. The tertiary structure is the folding of the alpha helix, as 
shown by globular proteins, to form very specific three-
dimensional shapes.  

   

31. Projecting from the helix are -R groups which may 
interact to form bonds which help to maintain the tertiary 
structure’s three dimensional shape. 

   

32. Able to identify disulphide, ionic, hydrogen and 
hydrophobic bonds between -R groups.  

   

33. The quaternary structure is where two or more 
polypeptide chains in tertiary form combine to form 
complexes joined by bonds similar to those in tertiary 
structure. Only some proteins, such as haemoglobin, 
exhibit quaternary structure 

   

34. Proteins can be classified according to function which is 
determined by structure: globular proteins function as 
enzymes, antibodies and hormones; fibrous proteins 
such as keratin and collagen have alpha helices linked 
into strands.	
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l.  Introduction  - Chemical terms and Elements 
  Completed 
1. Read the following: 

• Rowlands p20 
• Toole p 
• Hand out 1.1a Minerals in cell metabolism 
• Hand out 1.1b Bonding 

 

2. Read and complete 1.1b  
3. Look at the PPT 1.1 and then complete the following: 

• Give definitions for the terms organic and inorganic 
• What is an element?  Give examples to help illustrate your 

answer 
• What does the term atom mean – make a drawing to 

support your answer.  What is the difference between an 
atom and ion? 

• Distinguish between the terms molecule and compound. 

 

4.  Monomers are small molecules, which may be joined together in a 
repeating fashion to form a larger, more complex molecule called 
a polymer. All living organisms are primarily made up from 5 
classes of biological molecule: Lipids, Water, Carbohydrates, 
Proteins and Nucleic Acids.  Complete table 1 on the next page. 

 

5. Complete the table ‘Chemical Definitions’ on the following page. 
You will need to place marks in the appropriate columns, some 
items may require more than one tick. 

 

6. Read and complete pages 6 and 7.  This covers the role of 
minerals and the main elements found in biochemical groups. 
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Table 1 Monomers and Polymers in Biological Compounds 
 
 

Biological 
Compounds 

Does it have 
monomers and 

polymers 

General name 
of monomer 

General name 
of polymer 

Other Notes 

 
Proteins 
 

Yes Amino acid Polypeptide  

 
Water 
 

    

 
Carbohydrates 
 

    

 
Nucleic Acids 
 

    

 
Lipids 
 

    

 
Table 2 Chemical Definitions 
 
Substance Atom Ion Molecule Compound Element Organic Inorganic 

 
NaCl 

 

   
X 

 
X 

   
X 

 
H2O 

 

       

 
C6H12O6 

 

       

 
Mg2+ 

 

       

 
Fe 
 

       

 
H2NCHRCOOH 

 

       

 
CO2 
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Biological Molecules 
 
Below is a diagrammatic representation of the organic molecules found in living organisms. 
 

	
  
	
  
Metabolism. 
All organisms carry out complex chemical 
reactions. Enzymes govern all these 
reactions. The word metabolism is the sum 
of all of these reactions occurring in 
organisms.  
There are two types of metabolism, 
building molecules up (anabolism) or 
breaking molecules down (catabolism.) 
Put the following into the correct category. 
 

Protein synthesis; digestion of food in the mouth; decomposition; photosynthesis; 
aerobic respiration; DNA replication; production of starch or glycogen. 

  
Anabolism Catabolism 
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Use your textbook to complete the table below:- 
 

 
Class 

 

 
Elements Always Present 

 
Elements 

sometimes 
present 

 
Carbohydrates 
 

  

 
Lipids 
 

  

 
Proteins 
 

  

 
Nucleic Acids 
 

  

 
Filling in the above table should back up the statement that the three most common elements 
found in living organisms are carbon, hydrogen and oxygen. 
 
What is meant by the term metabolism?_________________________________________ 
 
 
 
Use hand-out 1.1a Give two examples of the roles the following minerals play in metabolism: 
 
Mineral Role 1 Role 2 
 
 
Iron 
 
 

  

 
 
 
Phosphate 
 
 

  

 
 
 
Calcium 
 
 

  

 
 
Magnesium 
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-r ()1 Gondensation and hydrolysis
Many important biological molecules are Hydrolysis is the reaction that splits a
polymers. Polymers are long-chain molecules polymer into monomers. Examples include fat
made up of smaller molecules connected by molecules being digested to give glycerol and
chemical bonds. The smaller molecules are called fatty acids, and proteins being broken down to
monomers (Table 1). Polymers are sometimes yield dipeptides and amino acids.
called macromolecules (macro means large). In protein slmthesis, peptide links form

between amino acids by the process of
condensation (Fig. 2).

Polymer Monomer Occurrence

protein

starch
amino acids all living things
glucose storage carbohydrate

found in many plants

glucose structural carbohydrate

found in plant cell walls
glucose storage carbohydrate

found in many animals

nucleotides . genetic material
(composed of sugars,

phosphates and

nitrogen-containing

bases )

The chemical reaction that links monomers
together to produce polymers is called a
condensation reaction. Examples include
glucose and fructose ioining to make sucrose,
and two glucose molecules condensing to form
maltose (Fig. 1).

Amino acid 1 R-group varies Amino acid 2
between amino

--,, \
H \t/ o acrds 

H---.......* 82 o\I_r'\t-y'' N-C-L,/ I \.----- -.-/ I \H H iOU H-) H OH
water

molecule I t'removed I I
Condensation | | Hydrolysis

ilu R q.ll I B o"\lll ll,tlN_C_C . N_C_C',/lTl\H P PePtide link H OH
Dipeptide

In the synthesis of lipids, ester links are formed
by condensation between the alcohol groups on
a glycerol molecule and three fatty acids (FiS. 3).

',t) 3 water molecules removed
o

cH2 o.H HO,- C - CH' - CH'I '-- or .------ ilcH-oJr + Ho,-c-cH2-CH'
il

cH2 oH HO,-C - CH2-CH:

condensation | | nyorory.i.ll o
J I ll

CHz.-:- O-C - CHz - CH,lffCHr-O-C - CHz-CH,lolilCHr-O1-a - CHr-CH,
ester link / TriglYceride

3 fatty acid
molecules

CH,OH
I

CH,OH
I

HOH
gtucose

(monosaccharide)

HOH
glucose

(monosaccharide)

hydrolysiscondensation

(disaccharide)
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Questions

Molecule produced Molecules produced
on condensation on hydrolysis

amino acids

glycerol and fatty acids

@a rhe diagram shows one way of@ distinguishing between some important
biological polymers.

Polymer

Does not
contain phosphate

groups

ldentify polymers Au B and C.
Give one feature that could be used to
distinguish between starch and
glycogen.

a With the help of a similar diagram, show
how two molecules of glucose may
produce a molecule of maltose.

ln producing glucose from starch, the term
dextrose equivalent (D.E.) may be used.

D.E. = 1O0 x number of glycosidic bonds broken
number of glycosidic bonds originally present

Explain why starch has a dextrose
equivalent of 0.
Explain why pure glucose made from'
starch would have a dextrose equivalent
of 100.
What would be the value of the dextrose
equivalent of maltose made from starch?
Explain your answer.

Hydrolysed with acid Hydrolysed by enzymes

Rate of hydrolysis Rapid (minutes) Slow (hours)

Temperature 200 oC 45 oC

Pressure hiqh low
Formation of
other products likely unlikely

a What molecules will be produced when
cellulose is hydrolysed?

b Explain why the use of enzymes to
hydrolyse cellulose is sometimes said to
be more'environmentally friendly' than
the use of acid.

c Why is it less likely that other products
wil! be formed when enzymes are used
than when acid is used?

-'),j

Does not
contain the

element nitrogen

Contains
phosphate

groups

@
Forms a
storage

molecule
I
I

starch glycogen

Forms an
important structural
molecule in plants

@1 cellulose may be converted to glucose by* two different methods of hydrolysis. Some
of the differences between these methods
are given in the table.

a
b

Contains the


